Ranges of Aegean Turkey are dominated largely by annual vegetation which is replaced by shrub cover through overuse. Removal of the shrub Poterium spinosum by hand grubbing costs $40/acre and the returns from such improvement will pay for this cost in just over 3 years. Grazing on a range after 2 years protection which was dominated by Hordeum bulbosum was leased at $2.50/ A.U.M. This land carried 1.6 A.U.M./acre.
The Turkish
Forest Service in 1964 initiated watershed improvement which brought about tenfold increases in forage production.
These treatments demonstrated the potential for improvement of grazing over the foothill ranges in the Aegean area. This is a report of observations and measurements taken on these range and watershed improvements near Izmir in 1966. The authors were assigned to the United Nations Special Fund Project 142 of the Food and Agriculture Organization during 1965 and 1966 in Izmir, Turkey.
The project was set up for the collection and genetical screening of the economically important plants of Turkey and the Mediterranean Middle East and is actively engaged to that end at the present time. Of secondary importance to the project but of paramount importance to Turkey, its forage division was also charged with the development and encouragement of range research and the promotion of forage production, particularly in the Aegean area.
The Aegean area of Turkey is made up of 9 provinces and contains 10 million ha or almost l/s of the area of the country (Fig. 1) . It is the land of the Gedez and Menderes river valleys on which civilizations have been surviving for thousands of years. These broad flood plains support irrigated agriculture where cotton is king and citrus and figs are produced in abundance.
The land sloping up from the rivers and the gentler slopes produce winter wheat and tobacco.
The lighter soils are used for viticulture and the climate is ideally suited with its warm days and cloudless skies to drying the native fruit.
The climate of Izmir, with its moderately wet, mild winters and hot, dry summers, is typical of the entire Aegean area (Fig. 2) .
In Aegean Turkey much of the land is pastured because it is too steep or too rocky to cultivate. Some areas of the more level fertile valley soils are used for year-round grazing because of accessibility to the villages. As in many countries that have evolved through a nomadic system, the harvesting of native forage is taken very much for granted, a point that has been adequately covered by Johnson (1966) .
Ignorance of some facts about basic plant physiology and sheer pressure for survival has driven the people to over-utilize land, resulting in all the attendant ills that now need attention. And so it is with most countries that have developed their grazing practices through a free-use system. Pressure on the land by grazing animals is steadily increasing and the ranges are downgrading (Cornelius, 1962) . Livestock numbers in Table 1 show the increase over the past 20 years. Further, the area under cultivation has increased from 36 million acres to 59 million, while the grazing land has diminished by over 20 million. Data for the Aegean area are not available, but this area has come under more than its share of pressure brought about by a natural increase and accelerated by an influx of people from other less climatically favorable areas of Turkey.
Harlan (1954) showed that Turkey was carrying twice as many animal grazing units per area as the United States. He pointed out such high carrying capacities are reached at the expense of quality and partly by the efficient utilization of all feed stuffs. At that time he suggested the Turkish needs are for more forage rather than fewer livestock. This paper has two objectives: to relate the Aegean ranges to other similar grazing lands of the world, thus fulfilling one of the objectives su:~-gested by Tomanek (1966) ; it is hoped that it wll stimulate interest in further studies which are so desperately needed in Turkey.
Methods of Measurement
Plant composition and ground cover were determined on three range areas using 20 m line transects and a 20 x 25 cm frequency frame carrying two 20 mm loops from which vegetation density was read. Yield was hand clipped from m2 quadrats and reported in Sgreen weight.
All three areas were within 20 km of Izmir, in the foothills at an elevation of between 50 and 150 m.
Grubbing Poterium sfkmsum
L.
On site "A" the Turkish Forest Service, using grub-hoes and axes, removed all the weedy shrubs from the lower more gentle slopes, (Fig. 3) . The most prevalent weed and the one causing greatest loss in range potential is thorny burnet, Poterium sf~inosum L. The bush was windrowed, piled and burned, and the ash spots seeded to perennial grasses. On the areas sampled, the operation had been done the previous fall. Sampling was carried out in the middle of April, with the ultimate aim of plotting the change in plant population after grazing resumed in two years time. Two questions were uppermost.
Would the Pot&urn repopulate the area and if so, how fast?
Line intercepts through an adjacent untreated stand showed Poterium with a crown cover of 46%,
Ci.rtus snluifolius L., I%, and Pistacia terebinthus L., 11%. Little in the way of palatable vegetation 
Shrub Removal and Terracing
The third area, "C," had been hand terraced into meter-wide ditches every 5 meters up the slope with the weedy brush being grubbed and burned. Trees, Pinus +m L., had been planted along the inside slope of the terrace. Protection had been afforded the area for 2 years. It occurred on a very rocky SE slope with favorable moisture conditions which may have accounted for its excellent forage production.
The figures in Table  2 show 24% perennial grasses. The site was dominated by Hordeum bulbosum which reached a height of 130 cm (Fig. 4) It was interesting to observe that Trifolium subterraneum occurred in relative abundance under such a heavy perennial stand which yielded a tota! qeen weight of 6,400 kg/ha.
These few m&al figures from the 3 sites indicate the rich ground cover of the Aegean ranges and because of the preponderance of annuals changes in vegetative composition may be wrought very rapidly.
Cost and Returns
The rehabilitation of Turkish ranges will require both labor and expense. The Turkish Forest 154 PRINGLE AND CORNELIUS Service determined that the cost for grubbing, piling, and burning the brush along with windrowing rocks on the contour was approximately 1,000 Turkish lira (TL)/h a or about $40/acre. The return to the grazier for beef is about 3 TL/kg, (139/lb). If we assume that 400 kg of green forage will produce roughly 10 kg of beef, then each improved hectare is giving a return of 300 TL/year which will require three grazing seasons before cost of improvement has been returned. The cost of improvement cannot and should not be borne by grazing alone as watershed values are paramount when such an operation is begun.
Adjacent to site "C" was 22 ha of land that had been treated similarly two years previously and the grazing rights were auctioned.
It was bid at 2,500 TL (approximately $250). This was estimated to provide 100 animal unit months of grazing at a cost of 25 TL/A.U.M.
($2.50/A.U.M.). The yield, air dry from the adjacent area, was approximately 2,400 kg/ha. Assuming that an animal would require 400 kg of dry matter per month, including a safe carryover, then grazing capacity was 132 A.IJ.M.'s and had been slightly underestimated.
It is noteworthy that such a high value is placed on grazing and serves to emphasize the real need for a concerted program to improve and maintain such an important resource. Forage can and should be grown in rotation with cotton. Forage could enter the cereal-tobacco rotation to take advantage of the winter rainfall.
The common rotation at present allows the land to be fallow from cereal harvest in July through to the following May when tobacco is planted. Some 5.
6.
initial trials showed that 2,000 kg/ha could be harvested for green feed in that period of time. It was pointed out that this practice may injure the quality of the tobacco, particularly if a legume was grown. It is high time that countries with inadequate nutrition for their people started to look at the food requirements rather than the dollar export value of such commodities as tobacco and cotton, profit from which usually finds its way into foreign pockets. Some form of quality control and standards for meat, comparable to those in developed European countries, particularly if surpluses are achieved and export to this ready market is desired. An examination of the animals themselves to determine if they are efficient.
Feed conversion figures should be determined for the various breeds.
If these are less than elsewhere, then breeding programs could be established whereby better blood could be introduced.
It must be emphasized that these simple matters are not up to F.A.O. or any other world organization. These things must be the desires and aims of the people of Turkey.
It is up to them to undertake this work. They have the facilities, the trained personnel, the extension organizations to do this job. They will undoubtedly need the help and encouragement of some of us, but it is their country and their responsibility to make a better place for their expanding populations.
In this paper we have attempted to demonstrate that the lands of the Aegean are tremendously productive and quick to improve if given a chance. We have tried to say that there is hope for Aegean Turkey, through good planning and a conscientious effort on the part of her trained people to adequately feed her expanding flocks and herds. There is still time to reverse the land deterioration if action is taken now.
